Nitric oxide mediates, and acetylcholine modulates, neurally induced relaxation of bovine cerebral arteries.
Helical strips of bovine basilar arteries denuded of the endothelium responded to transmural electrical stimulation with frequency-dependent relaxations that were abolished or markedly attenuated by treatment with tetrodotoxin, oxyhemoglobin and Methylene Blue. Relaxations induced by vasoactive intestinal polypeptide and calcitonin gene-related peptide were not affected by oxyhemoglobin and Methylene Blue. The neurally induced relaxation was not attenuated in the artery made unresponsive to these peptides by successive application. The relaxation caused by nerve stimulation was markedly inhibited by treatment with NG-nitro-L-arginine, a nitric oxide synthase inhibitor, which did not inhibit the relaxation caused by exogenously applied nitric oxide. The inhibition was reversed by L-arginine but not by the D-enantiomer. Exogenously applied acetylcholine did not alter the tone of endothelium-denuded arteries. Neurally induced relaxations were attenuated by treatment with acetylcholine and physostigmine and were significantly potentiated by atropine. It may be concluded that the relaxation induced by nerve stimulation is mediated by nitric oxide, but not by vasoactive intestinal polypeptide or calcitonin gene-related peptide, derived from vasodilator nerves innervating the bovine basilar artery, and the nerve function is inhibited prejunctionally via muscarinic receptor activation by acetylcholine released from cholinergic nerves but is not influenced by vasoactive intestinal polypeptide.